The purpose of this study was to investigate the relationship between three socioeconomic statuses and five behavior-related cardiovascular risk factors by gender, based on data from the Third Korea National Health and Nutrition Examination III. Data from 4556 people were analyzed. The propensity toward obesity, hypercholesterolemia, and physical inactivity was significantly higher in women than in men. Hypertension and smoking were significantly more prevalent in men than in women. The differences in the prevalence of cardiovascular disease risk factors by gender is important and should be considered when developing programs to reduce the incidence of cardiovascular diseases.
INTRODUCTION
Cardiovascular disease (CVD) is a global health problem and a leading cause of death in developed countries; it is increasing in developing countries [1] . The 3 major causes of death in Korea are cancer, cerebrovascular disease, and cardiac disease. Mortality due to CVD comprised 20% of the total mortality in 2008 despite public health efforts [2] .
CVD is related to lifestyle and individual behavior [3] . Behavioral risk factors such as smoking, hypertension, elevated cholesterol, obesity, and physical inactivity can increase the risk of CVD [4] . Major reductions in CVD risk can be achieved by individual lifestyle and social behavior modifications [5] .
CVD is related to socioeconomic status such as education, occupation, income, ethnicity, and place of residence. The Asian study by Yu also concluded that education seems to be a relatively stronger indicator in evaluating the association between socioeconomic status and cardiovascular risk factor [6] . Winkleby et al. reported that educational level was the only measure of socioeconomic status significantly associated with cardiovascular risk factors in an American population [7] . According to Kaplan and Keil, the principal measures of socioeconomic status have been education, occupation, and income or combinations of these [8] . Considering previous studies, we selected a number of socioeconomic variables including education, poverty level, and occupation for this study.
Gender is also associated with CVD risk, because CVD risk is different in men and women [9] . Although older men and women are equally likely to be in fair or poor health, women are more likely to have difficulty with social and physical activity [10, 11] . Therefore, gender should be considered in studies of CVD risk factors.
CVD risk factors tend to be synergistic rather than additive [12] . Thus, the assessment of multiple risk factors is crucial to identify a high-risk population. Data on coexistence of these risk factors are scarce, and gender differences in the prevalence of these conditions are unexplored in the Korean population. Few assessments have been carried out to examine the association between socioeconomic status and cardiovascular risk factors in Korea. Data on the relationship between the number of cardiovascular risk factors and socioeconomic status have not previously been reported.
The purpose of this study was to investigate the relationship between three socioeconomic statuses-education, poverty-income ratio (PIR) and occupation-and five behavior-related CVD risk factors-obesity, hypertension, hypercholesterolemia, smoking and physical inactivity by gender.
We analyzed the Third Korea National Health and Nutrition Examination (KNHANES III) data to identify gender differences in the prevalence of individual and coincident CVD risk factors. This study will help in future research and preventive and therapeutic interventions.
METHODS

Study Design
We performed a cross-sectional descriptive study using secondary data from KNHANES III, conducted in 2005. The survey utilized multistage stratified clustered probability sampling. The original KNHANES III data included approximately 246,000 primary sampling units, each containing about 60 households (total 14,311,807 households). KNHANES III included 4 surveys: health interview, behavioral, physical examination, and nutriation. A total of 7597 individuals aged 12 years and older participated in these surveys. In this study, survey participants younger than 19 years and older than 65 years were excluded, leaving 4556 health survey participants.
Measures
Data on demographic characteristics and information related to CVD risk factors (body mass index (BMI), blood pressure (BP), non-HDL cholesterol (NHDLC), smoking, physical inactivity) were obtained. Demographics included gender, age, education level, (≤high school or ≥university), and occupation (blue-collar, white-collar, and unemployed). Blue-collar workers included manufacturing workers, farmers, fishermen, mineworkers, salespersons, and soldiers. White-collar workers included managers, professionals, and office workers. Unemployed participants included students, homemakers, and the unemployed. Financial status was categorized using the poverty-income ratio (PIR)-the ratio of family income to the income level deemed minimally adequate for a family of that size for that calendar year (PIR < 1 indicates impoverishment).
Indicators of CVD Risk Factors
Obesity, hypertension, hypercholesterolemia, smoking, and physical inactivity were defined as major cardiovascular risk factors in previous studies [13] . Obesity was defined as a BMI ≥ 30 kg/m 2 . Hypertension was defined as a systolic BP of ≥140 mmHg or a diastolic BP of ≥90 mmHg. The initial reading value was used in this study. NHDLC was measured to evaluate hypercholesterolemia. NHDLC is a better indicator of atherogenic lipoprotein particles than the indirectly estimated low-density lipoprotein cholesterol [13] . NHDLC was calculated as the difference between total and HDL cholesterol. Hypercholesterolemia was defined as NHDLC ≥ 190 mg/Dl [7] . Smoking status was self-reported and defined as currently smoking > 1 cigarette per week. Physical inactivity was defined as doing almost no physical activity within a given time frame.
Statistical Analysis
All analyses incorporated sampling weights adjusted for unequal sampling probabilities. Results are expressed as means ± SD for quantitative variables. Logistic regression analysis was used to determine the odds ratios of CVD risk factors by gender. The number of CVD risk factors was calculated for each subject and analyzed as a discrete variable from 0 (no CVD risk factors) to 5 (all CVD risk factors present), with differences assessed by t-test. p < 0.05 was considered statistically significant. All statistical analyses were performed by SPSS (v.17.0). Figure 1 shows the demographics for 1960 male and 2596 female subjects.
RESULTS
Women were more likely to be less educated and report poorer financial status (p < 0.001) than men, who were more likely to be employed. Blue-and white-collar workers were most prevalent in men and unemployed people were more frequently women (p < 0.001). Thirty-five percent of subjects had no cardiovascular risk factors; 60% subjects had 1 or 2 cardiovascular risk factors. More women had 0 or 1 cardiovascular risk factor, whereas more men had >2 (Figure 3) . Table 1 shows the mean and SD of anthropometric and physiological conditions by gender. BMI (t = 35.772, p = 0.000), SBP (t = 101.510, p = 0.000), DBP (t = 135.131, p = 0.000), and T-C (t = 8.386, p = 0.000) were higher in men than in women. HDL-C (t = -119.981, p = 0.000) was higher in women. Table 2 presents the age-adjusted prevalence of CVD risk factors by gender. Men with PIR < 2 were >1.2 times as likely to be obese than those with PIR ≥ 3. Men and women in the unemployed (men = OR, 1.36; 95% CI, 1.12 -1.64, women = OR, 5.51; 95% CI, 3.81 -7.97) and blue-collar (men = OR, 2.20; 95% CI, 1.96 -2.48, women = OR, 2.08; 95% CI, 1.43 -3.05) groups were more likely to be obese than white-collar workers. Women with less than high school education were 2.2 times more likely to be obese than those who had more than university education (OR, 2.27; 95% CI, 1.71 -3.00).
The relative risk of hypertension for men with no university education was 8% greater than for those with university education (OR, 1.08; 95% CI, 1.04 -1.13), but in women the opposite was true (OR, 0.68; 95% CI, 0.59 -0.79). Individuals in the PIR < 1 group were significantly more likely to have hypertension than those in the PIR ≥ 3 group (male = OR, 1.17; 95% CI, 1. significantly more likely to have hypercholesterolemia than men with PIR ≥ 3. Women with PIR 2 -2.9 were 1.4 times more likely to have hypercholesterolemia than those with PIR ≥ 3 (OR, 1.41; 95% CI, 1.13 -1.75). In general, smoking was more prevalent in men than in women. However, unemployed and blue-collar women were more likely to be smokers than men. Women without university education were 1.2 times more likely to be physically inactive than those with university education (OR, 1.28; 95% CI, 1.16 -1.41). All men with PIR < 3 were significantly more likely to be physically inactive than those with PIR ≥ 3. Women with PIR of <1 and 2 -2.9 were more likely to be physically inactive than those with PIR ≥ 3. Unemployed individuals were more likely to be physically inactive than white-collar workers (men = OR, 1.95; 95% CI, 1.84 -2.07, women = OR, 1.48; 95% CI, 1.32 -1.67). Table 3 shows gender differences in the number of cardiovascular risk factors. For both genders, groups with less education, lower financial status, and unemployment had a significantly higher number of cardiovascular risk factors. The number of cardiovascular risk factors was significantly different between men and women (p = 0.000).
DISCUSSION
Behaviors such as smoking, unhealthy diet, and physical inactivity are associated with CVD [14] . Socioeconomic status is also likely associated with behavioral risk factors because persons of lower socioeconomic status confront more barriers to modifying risk behaviors over time, such as quitting smoking, improving diet, and increasing physical activity [15] . It is important to encourage healthy lifestyle changes to reduce the prevalence of CVD. Consistent with previous studies of gender differences in cardiovascular risk [16, 17] , we found associations between education, occupation, and financial status and cardiovascular risk factors. Such differences may be due to underlying gender differences in biological vulnerability; social coping mechanisms; and access to material, social, and physiological resources [18] .
Our study showed that men have higher levels of education, higher economic status, and higher employment rates than women. More men presented with hypertension and smoking, and more women presented with obesity, hypercholesterolemia, and physical inactivity. Except for hypercholesterolemia, these results were similar to those of studies conducted in Canada, the US, and China [4, 6, 19] . The results of previous study for hypercholesterolemia mainly focus on the average values of cholesterol when comparing men and women [20] . They reported that men have more elevated cholesterol levels than women. They are careful to note that men are in need of cholesterol management. In our study, however, the proportion of hypercholesterolemia (NHDLC ≥ 190) for men was than for women. These results imply that women can be vulnerable as well, and are in need of adequate health care in response.
Obesity in men was significantly associated with low income and occupation. Obesity in women was significantly associated with low income and education. Gender difference for obesity was consistent with previous study findings. Harrell and Gore found that low education was a significant predictor of obesity, but in women, low income was not [21] . Yu et al. found that occupation and income were significantly related to obesity in men [6] .
Our results show that blue-collar men had higher BMI than white-collar employees and unemployed men. Unemployed women had higher BMI than employed women. This study shows that the major predictor of obesity was occupational status in both men and women, especially in women. Therefore, we suggest that an occupational approach may be effective for obesity and CVD prevention.
Numerous studies indicate that there is an inverse relationship between socioeconomic status and hypertension. Sorel et al. [22] reported that a statistically significant inverse relationship between educational level and high blood pressure was present in their studies. A study conducted in Australia reported that hypertension is inversely associated with socioeconomic status both in men and women [23] . In a study in Norway, age-adjusted mean systolic and diastolic blood pressures were inversely associated with socioeconomic status in women [24] . However, in a study conducted in Germany, the prevalence of hypertension was inversely related to socioeconomic status in women but not in men [25] . Our study found that the relative risk of hypertension was inversely related to socioeconomic status with the exception of education level in women. There was no clear association between each variable of socioeconomic status and hypertension by gender. More research in needed for clear results. In both genders, the relative risk of hypercholesterolemia of people who didn't have secondary education was higher than those who did. The result was the same as that of Choiniere et al. [4] . They said that men and women with a university degree were less likely to have elevated cholesterol levels than those with no university degree.
Socioeconomic status in inversely associated with smoking in men and with physical inactivity in women. Unemployed and blue-collar employees have higher rates of smoking than white-collar employees. The relative risk of smoking for blue-collar employees was higher than for unemployed people. These results were consistent with previous studies. In Kaplan and Keil's reports, white-collar men had rates of smoking 13.7% lower than blue collar men. For women, the difference was 5.9%.
They found that smoking prevalence is related to employment status, income, and other measures of socioeconomic status, with lower rates of smoking associated with employment and higher socioeconomic status [8] .
Smoking is the single most preventable cause of premature death [4] . Our findings show that smoking prevalence rates vary greatly with occupational status in women. The relative risk of smoking in blue-collar workers was higher than in unemployed and white-collar workers. These results were consistent with those from a previous study [26] . Smoking prevention campaigns may be useful not only for the subgroup that is addressed, but also for fellow workers. Subjects who stopped smoking may induce fellow workers to reduce tobacco consumption. On the other hand, smoking restriction at the workplace might be associated with lower smoking rates.
The overall prevalence of multiple CVD risk factors was significantly greater in men than in women and was significantly associated with low education level, income, and occupation status. The gender-specific prevalence rates were consistent with previously reported findings in European countries [4] .
Alkerwi et al. reported that men are at greater risk for CVD than women, and this difference increases in magnitude with advancing age [5] . Moreover, multiple risk profiles emerge within young adults aged 18 -29 years. This is the first detailed report on the coexistence of CVD risk factors in a nationally representative Korean population. We found that men have a greater quantity of CVD risk factors but relative risk for cardiovascular disease is higher in women. Cardiovascular risk factors and relative according to socioeconomic status were different according to gender. These results were consistent with results of Karlamangla et al. who reported that the associations between socioeconomic status and CVD risk accumulation were stronger in women than in men [27] . Gender should be considered when health professionals make recommendations for behavior modification to reduce the CVD risk of their patients because health behaviors are different by gender.
Education, income, and occupation are interrelated [28] . Less-educated groups are more likely to have lowerpaying jobs, such as those that require manual labor. Although education was a strong predictor of obesity for women, this association was not apparent in men. The reason for this is unclear and requires further study.
The high burden of multiple CVD risk factors in poorly educated, low-income, and unemployed men and women means that it is important to target this vulnerable segment of the population for CVD prevention programs in Korea. Studies show that increased life expectancy that arises from changes in the prevalence of CVD risk factors is more substantial in at-risk individuals than in the whole population. These facts should be considered when planning CVD intervention programs.
Gender should be considered when health professionals recommend behavior modification to reduce the cardiovascular risk of their patients because health behaveiors differ by gender [17] .
This study had some limitations. We used a cross-sectional design, which did not allow for the determination of concrete causal relationships over a specific time interval. Despite these limitations, this study provides important data on the prevalence of gender-specific CVD risk factors among adults in South Korea.
